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PROBLEM TO BE SOLVED: To obtain an image forming device capable of 
decreasing speed fluctuation by the stretching vibration of a belt and 
perfectly removing the influence of the eccentricity of a belt driving roller 
by emphasizing a specified frequency component and controlling the traveling 
speed of the belt based on the filtered speed information. 

SOLUTION: In a frequency emphasis filter 12, only a component synchronizing 
with the eccentricity of a driving roller 1 is outputted after it is emphasized 
to be a specified multiple from a belt speed error signal detected by a belt 
comparison part 1 1 . After filtering processing, the belt speed error signal 
becomes a signal in which only the component synchronizing with the 
eccentricity of the roller 1 is emphasized and is outputted from the filter 12. 
Namely, by directly detecting the speed from the belt, the fluctuation 
component of the stretching vibration superposed on the belt speed is precisely 
detected, which is fed back to compress the fluctuation component. Therefore, 
the fluctuation of the belt speed caused by the stretching vibration of the 
belt is decreased. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the image formation equipment which has image 
formation processing facilities, such as a printer or a copying machine, this invention 
reduces both the effect of the eccentricity of a driving roller, and the stretching vibration 
of a belt in the rotation drive of the endless-like belt especially used for image formation, 
and relates to the image formation equipment which can form a highly minute and highly 
precise image. 
[0002] 

[Description of the Prior Art] In image formation equipments, such as a printer of an 
electrophotography method, or a copying machine, forming an image with high precision 
and minutely moreover on the endless-like belt (henceforth an image formation belt) used 
for image formation has been called for as highly minute-ization of image quality 
progresses. 

[0003] One example known as an electro photographic printer which equipped such 
image development with the image formation belt is shown in drawing 1010 . In the 
conventional electro photographic printer 60 shown in drawing 10 , it is buih over the 
image formation beh 3 in the condition that there is no edge, between a driving roller 1 
and the follower roller 2, and is ruiming with rotation of a driving roller 1 . 
[0004] A driving roller 1 is connected with a drive motor 5 through the gear train 4, and 
the roll control of the drive motor 5 is carried out based on the rotational speed of the 
follower roller 2 detected with the encoder 5 1 . 

[0005] On the periphery of the image formation beh 3, image write-in equipment (laser 
etc. is included) 41, ejector-half reflective Miller 42, four toner units 43a-43d, a cleaner 
44, the erase head 45, and the electrification head 46 are arranged. Conventionally, in 
such a well-known example, 43a, 43b, 43c, and 43d are cyanogen, MAZENDA, yellow, 
and the toner unit of black, respectively, and a color picture is formed on the image 
formation belt 3 of each toner unit 43, for example. A medium tray 65 is formed in the 
lower part of the image formation belt 3, and the form 66 is contained by this medium 
tray 65. 

[0006] At the time of image formation, the form 66 contained by the medium tray 65 lets 
out with the feed roller 64, the delivery rollers 67 and 68 are passed, and a form 66 is 
supplied between a driving roller 1 and the imprint backup roller 47. The color picture 
formed on the image formation belt 3 is imprinted by the supplied form 70. 
[0007] The toner which remained first, without imprinting a cleaner 44 is removed from 



on the image formation belt 3 with the rotation drive of the image formation beh 3. Next, 
in order that the erase head 45 may eUminate the image data written in before it, it 
operates so that the charge of the image formation beh 3 may be removed. Furthermore, 
it operates so that the electrification head 46 may be in a uniform electrification condition 
over the width of face of the image formation belt 3. 

[0008] Thus, after changing into a uniform electrification condition, the laser beam 
irradiated from image write-in equipment 41 is scanned by ejector-half reflective Miller 
42, and writes in image data on the image formation belt 3. The toner unit 43 supplies the 
toner of each color on the image formation belt 3, a toner sticks to the image formation 
belt 3 according to the electrification condhion based on the written-in above mentioned 
image data, and the image constituted fi-om a toner particle by this is developed. 
[0009] In such image formation equipment, it is necessary to send an image formation 
beh by fixed ** for highly precise image formation. However, fluctuation of the 
eccentricity of a beh driving roller, the backlash of a drive transfer gear, and load torque 
etc. becomes a cause, and the rate nonuniformity of a formation belt occurs. Especially, 
the eccentricity of a belt driving roller caused the periodic velocity turbulence of low 
frequency with comparatively large effect, this became a pitch error and a color pile 
error, and it had become the cause of reducing image quality sharply. 
[0010] For this reason, the technique of reducing the effect of the periodic belt velocity 
turbulence resulting from the eccentricity of a driving roller is demanded. Invention of 
JP,8-1991,A etc. is known as such a technique. Laser is scanned in the belt transit 
direction with a galvanomirror, and the method of adjusting the write-in location of an 
image is proposed so that positional information may be recorded on the image formation 
belt and this official report may be compensated for the position error of an image 
formation belt based on the detected positional information. 
[001 1] However, there are the foUov^ng troubles in the approach proposed by said 
official report. It is that 1st are that it is difficult to realize a galvanomirror with high 
positioning accuracy by low cost, and optical system becomes [ 2nd ] complicated, and 
adjustment of optical system becomes very difficult. 

[0012] that is, it is because the galvanomirror which has high positioning accuracy is 
needed in order it is markedly alike, and to be a high precision, to scan a beam in the belt 
transit direction and to realize such a highly precise scan rather than the pitch of a laser 
scan in order to form a highly precise image by amendment of a write-in location on the 
1st trouble of the above, as uninfluential in all the effects of velocity turbulence. The 
galvanomirror which has such high positioning accuracy is unrealizable in low cost. 
[0013] Moreover, the trouble that the 2nd optical system of the above becomes 
complicated, and adjustment of optical system becomes very difficult is as follows. That 
is, in addition to ejector-half reflective Miller, the optical system adopted v/ill need to 
scan the beam of a galvanomirror. 

[0014] For this reason, in order to acquire a desired precision of high image formation, 
highly precise optical-axis adjustment etc. is required from the time of equipment 
assembly. In order to cancel the fault which such a conventional technique has, the 
method of controlling the effect of the eccentricity of a driving roller by the control 
system, and holding a belt rate uniformly is also proposed. 

[0015] As such a technique, the effect of the eccentricity of for example, a follower roller 
can be detected, and the technique (for example, JP,4-234064,A) which controls a drive 



motor using this, or the technique (JP,9-267946,A) which added the fiher which removes 
the eccentric component of the follower roller itself from the rate detecting signal of a 
follower roller can be mentioned further. 

[0016] For example, as such a technique, a driving roller 1 and the follower roller 2 are 
built over the image formation belt 3, as shown in drawing 1 1 , when a driving roller 1 
drives, the image formation belt 3 is interlocked with this, and it moves it to said JP,9- 
267946,A. Said driving roller 1 is connected with the drive motor 5 through the gear train 
4. And the rotational speed of 2 of the follower roller 5 1 is detected by the encoder 5 1 
connected with the follower roller 51, and this detecting signal is changed into the speed 
signal by the FV converter 52. This speed signal is overlapped on the information on the 
fluctuation which synchronized with the eccentricity of follower roller 5 1 self The filter 
53 is functioning as removing the steady frequency component of the follower roller 51 
from the speed signal on which it was superimposed. With the command speed signal 55 
and a filter 53, a comparator 54 compares the filtered speed signal and outputs a control 
signal to Motor Driver 6 based on the comparison result. Motor Driver 6 outputs a 
driving signal to a drive motor 5 based on the control signal given from the comparator 
54. 

[0017] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in 
the above mentioned conventional image formation equipment. 
[0018] It is that it is difficuU to fiilly reduce fluctuation of the beh rate by the stretching 
vibration of a beU as the 1st trouble. If it explains in fiill detail, in addition to the velocity 
turbulence detected with a follower roller, the belt rate is overlapped on the information 
on the rate vibration by telescopic motion of a beh so that drawing 12 (b) may see, but 
the information on this rate vibration is fully undetectable in the encoder attached in the 
follower roller. Consequently, fluctuation of a belt rate cannot fully be reduced (fl - D 
reference of drawing 1313 (b)). 

[0019] Moreover, even if the rate of a follower roller itself is controllable to fixed **, it 
will be very difficuU to control a beh rate by fixed **. 

[0020] As the 2nd trouble, it is a difficult point to remove the effect of the eccentricity of 
a driving roller completely. For example, by the approach of feeding back the difference 
of a signal which is indicated by drawing 1 1 and which was filtered, and a command 
speed signal, when the eccentricity of a driving roller is large and fluctuation of the belt 
rate by this is large, as shown in drawing 12 (b) and drawing 13 (b), effect of eccentricity 
cannot be controlled completely. Consequently, fluctuation will remain in a beh rate. 
[0021] Furthermore, as the 3rd trouble, in order to attach an expensive encoder with high 
resolution in a follower roller, it is becoming comparatively high-priced. That is, since an 
expensive encoder with resolution high in order to detect the rotational speed of the very 
low follower roller of a rotational frequency and to extract only a fluctuation component 
from this detected rate further compared whh measuring the rotational frequency of a 
drive motor is naturally needed, the cost of the whole equipment will become a large sum 
as a result. 
[0022] 

[Problem(s) to be Solved by the Invention] This invention is to offer the image formation 
equipment which is made in order to solve the trouble accompanying the conventional 
technique which was described above, can reduce the velocity turbulence by flexible 



movement of a belt, and can remove the effect of the eccentricity of a beh driving roller 

completely. 

[0023] 

[Means for Solving the Problem] Image-formation equipment according to claim 1 is 
image-formation equipment which runs a beh with a driving roller and performs image- 
formation processing, and said image-formation equipment is characterized by to have a 
detection means detect the travel speed of said endless-like belt, a filter means emphasize 
a specific fi-equency component from the travel-speed information detected by said 
detection means, and the control means that control the travel speed of said belt based on 
the rate information filtered by said filter means. 

[0024] Moreover, it is characterized by the frequency as which said filter means 
emphasizes image formation equipment according to claim 2 in said claim 1 being the 
rotational frequency component of said driving roller. 

[0025] Moreover, image formation equipment according to claim 3 is characterized by 
consisting of the adjustable filter section to which said filter means makes adjustable the 
frequency to emphasize, and the frequency setting section which sets up the frequency of 
said adjustable filter section in claims 1 or 2. 

[0026] Moreover, image formation equipment according to claim 4 is characterized by 
said frequency setting means being a storage means to memorize the rotational frequency 
of said driving roller according to the command value of the travel speed of said endless- 
like belt in claim 3, 

[0027] Moreover, image formation equipment according to claim 5 is characterized by 
said frequency setting means being an operation means to calculate the rotational 
frequency of said driving roller according to the rotational speed of the drive motor which 
drives said driving roller in claim 3. 

[0028] Moreover, image formation equipment according to claim 6 is characterized by 
establishing further a comparison means to form a command rate means to generate a 
command speed signal in said image formation equipment, and to compare said travel- 
speed information and said command speed signal with it in any 1 term of claims 1-5. 
[0029] 

[Embodiment of the Invention] In the image formation equipment which this invention is 
made in order to attain the purpose mentioned above, and is made to carry out the 
rotation drive of the image formation belt, and performs image formation processing A 
detection means to detect the speed error of an image formation belt (21 , 22, 23, 8, 11 of 
drawing 1 ), .with a filter means (said - 17) to emphasize the eccentric frequency 
component of a driving roller among the speed-error information detected by this 
detection means it is characterized by having the control means (said ~ 13, 25, 14, 15, 
and 7) which controls a belt rate based on the rate information filtered by this filter 
means. Since the rotation driving gear which consists of a configuration which was 
described above carried out direct detection of the belt rate and has fed it back, it can also 
control the velocity turbulence by flexible movement of a belt etc. by said control means. 
[0030] Moreover, since the eccentric cycle component of a driving roller is emphasized 
and fed back, the velocity turbulence of the fi-equency concerned is compressed 
powerfully and the effect of the eccentricity of a driving roller can be held down 
completely. Furthermore, since the rate of a belt is detectable by reading the pattern 
printed for example, on the development belt, it can perform speed detection of a high 



resolution cheaply and easily compared with the encoder for which a scale plate with a 
more detailed slit is needed according to resolution. 

[0031] The belt rate error signal at the time of performing such control is shown in 
drawing 3 (b). It turns out that the several dB - about dozens of dB fluctuation component 
of the low frequency which synchronizes with the eccentricity of a driving roller 1 with 
drawing 12 (b) which carried out feedback control by the Prior art, and the image 
formation equipment concerning this invention so that clearly, if drawing 3 (b) which 
carried out feedback control of the beh rate is compared is controlled. Moreover, the 
result of having number[ of frequencies ]-analyzed this belt rate error signal is shown in 
drawing 4 (b). When drawing 13 (b) controlled by the Prior art is compared with this 
drawing 4 (b), it turns out that the frequency (it is hereafter called an eccentric frequency) 
fO of the periodic belt velocity turbulence resulting from the eccentricity of a driving 
roller is compressed into the degree of pole, and the fluctuation frequencies fl-f3 of the 
RF accompanying flexible movefnent of a beh are also fully controlled. 
[0032] < The 1st of below 1st operation gestalt > and this invention The gestah of 
operation is further explained to a detail with reference to a drawing. Drawing 1 is the 
block diagram of an important section showing the gestah of operation of the 1st of the 
image formation equipment concerning this invention. As shown in drawing 1 , in the 
image formation equipment 60 concerning this invention, it is built over the image 
formation belt 3 between a driving roller 1 , the follower roller 2, and the imprint backup 
roller 61, and the image formation belt 3 runs with rotation of a driving roller 1. The 
driving roller 1 is connected with the drive motor 5 through the gear train 4. Based on the 
image formation belt rate detected by the beh speed detector 22, the roll control of the 
drive motor 5 is carried out. Four development units 38 are arranged on the periphery of 
the image formation beU 3. Although each development unit 38 has the same structure, a 
development imit develops the data with which colors differ, respectively on the image 
beh 3. 

[0033] Although the gestalt of this operation shows yellow, MAZENDA, cyanogen, and 
the development unit that consists of four of blacks 38a, 38b, 38c, and 38d, respectively, 
especially the number of development units is not restricted in this invention. 
[0034] Of such each development unit 38, a color picture is formed on the image 
formation beh 3. A medium tray 65 is formed in the lower part of the image formation 
belt 3, and the form 66 is contained by this medium tray 65. The form 66 contained by 
the medium tray 65 at the time of image formation lets out with the feed roller 64, passes 
the delivery rollers 67, 68, and 69, and is supplied to the imprint roller 62. The middle 
imprint of the color picture formed on the image formation belt 3 is carried out first at the 
imprint roller 62, and the image by which the middle imprint was carried out is further 
imprinted by the form 70 supplied to the imprint roller 62. 

[0035] The development unit 38 is equipped with the erase head which is not illustrated, 
an electrification head, image write-in equipment (the light source of laser etc. is also 
included) 31 a-d, ejector-half reflective Miller 32a-32d, the developer rollers 33a-33d, the 
squeegee rollers 34a-34d, the toner trays 35a-35d, and the liquid toner tank that is not 
illustrated. 

[0036] In case the image formation belt 3 passes the development unit 38, first, the erase 
head operates so that the charge of the image formation belt 3 may be removed, and 
eliminates the image data written in before. Next, it operates so that an electrification 



head may be in a uniform electrification condition over the width of face at the image 
formation beh 3. Thus, on the image formation beU which changed into the imiform 
electrification condition, the laser beam injected from image write-in equipment 3 1 is 
scanned by ejector-half reflective Miller 32, and writes in image data on said image 
formation belt 3. 

[0037] In this invention, anything of types, such as a type which makes the type and flat- 
surface Miller who rotate a polygon mirror reciprocate, is employable as ejector-half 
reflective Miller 32 of said scan system. 

[0038] As it described above, after writing in image data, the developer roller 33 contacts 
the liquid toner supplied from the liquid toner tank to the image formation belt 3. The 
toner particle in a liquid toner moves to the suitable non-electric charge area of the image 
formation belt 3, and an image is reproduced by this according to the charge distribution 
in which it stuck to and said image data was written. At this time, the squeegee roller 34 
removes liquid toners other than the toner particle which stuck to the image formation 
belt 3 from the image formation beh 3. 

[0039] The liquid toner removed with the surplus liquid toner of the developer roller 33 
and the squeegee roller 34 is recovered by the toner tray 35, and is returned and reused by 
the liquid toner tank. 

[0040] The image which consists of toner particles is developed with the image formation 
belt 3 which passed the development unit 38 as mentioned above. Thus, the image 
formation beh 3 after negatives were developed is dryness enough, therefore other new 
image formation and new development by the development unit 38 of it are attained on 
the image formation belt 3. 

[0041] Drawing 2 is drawing which explained the important section configuration of the 
1st of the gestah of operation of the image formation equipment concerning this 
invention to the detail. As shown in drawing 2 R> 2, it is built over the image formation 
belt 3 between a driving roller 1 and the follower roller 2, and it is followed and rotated 
to rotation of a driving roller 1 . Although the driving roller 1 is connected with the drive 
motor 5 through the gear train 4 in this invention, it is also possible to constitute from this 
invention so that a driving roller 1 and a drive motor 5 may be coupled directly, without 
not being restricted at all if the drive from a driving roller can be transmitted, for 
example, minding the gear train 4 at all. 

[0042] If the case where it connects with the drive motor 5 through such a gear train 4 is 
explained, the gear train 4 will consist of two or more two or more gears. Although two, 
4a and 4b, were illustrated here, especially the number of gears that constitutes a gear 
train is not restricted. 

[0043] In the image formation equipment of such this invention, the analog information 
(analog signal) detected by the encoder 7 in the rotational speed of a drive motor 5 is 
changed into digital information (digital signal) by the encoder counter 8. 
[0044] Moreover, the identifier for detecting a belt rate is formed in the inner 
circumference of the image formation belt 3 of printing etc. as a pattern 16 as shown in 
drawing 2 . It measures with the reflective mold photosensor 17 in which such a pattern 
(identifier) was prepared on the image formation belt 3 as shown in drawing 2 , and the 
rate of the image formation belt 3 is detected. The information detected by the impulse 
counter 1 8 after that is changed into said this appearance at digital information. 
[0045] The digital information of the motor angular velocity changed on the other hand 



with the digital information and the encoder counter 8 of the command speed signal 9 
which specifies a desired belt rate, and the belt rate changed by the impulse coimter 1 8 is 
inputted into a control device 10, and is outputted to Motor Driver 6 as an electrical- 
potential -difference command. In this control device 10, predetermined control 
processing is made, and as a drive command of an electrical-potential-difference 
command of a drive motor 5 etc., the digital information and motor angular-velocity 
digital information of said command speed signal 9 and a belt rate are outputted to Motor 
Driver 6, as described above. In addition, said command speed signal consists of a 
command which it is ordered so that a belt rate may make it Va, as shown in drawing 8 . 
Such a command may be generated from CPU which generalizes the image formation 
equipment whole [ for example, ], may be generated from CPU which generalizes the 
whole, and the thing which has the processing calculation function prepared 
independently, and may be further generated from what executes a command in response 
to the instruction from said CPU. Such a command may be formed by the digital format 
and may be formed by analog format. Moreover, this command may be inputted by the 
Internet etc. from the exterior. 

[0046] Although the unit which becomes detection of a belt rate from the combination of 
the pattern 16 and the reflective mold photosensor 17 which were printed was used with 
the gestalt of this operation, it is also possible for it not to be limited to this in this 
invention, and to detect with other configurations. 

[0047] For example, the magnetic tape which wrote in magnetic information can be stuck 
along with the inner circumference of a belt, this can be made into an identifier, and a 
magnetic detection sensor (for example, hall device) can also detect a belt rate from this 
identifier. It can make it possible to detect by using such a hall device etc. from the point 
which estranged the belt rate magnetically. In addition, although a bar code-like pattern, a 
magnetic tape, etc. are used in this invention as said identifier was described above, this 
identifier is arranged at abbreviation regular intervals, and the ingredient with which 
physical properties differ is used. Such an identifier can be used as an identifier 
combining the thing of the shape of a magnetic tape which consists of two sorts from 
which the pattern as for which the ingredient which the difference in physical properties 
can detect as an exact rate consists fundamentally used [ just ] as an identifier of optically 
different combination, such as lightness, saturation, and color, and magnetic reversal, and 
magnetic intensity differ etc., although obtained using the ingredient with which physical 
properties differ. Moreover, in order to detect the rate of a belt, in addition to the 
approach of detecting by non-contact using an identifier which was described above, it is 
small, and the wheel which built in the lightweight type encoder can be somewhat 
contacted to a belt, and the approach of detecting a rate can also be adopted, for example. 
In addition, such a thing to contact is not limited to a wheel, but should just use suitably 
what has encoder ability in short. 

[0048] Moreover, although it is also possible to prepare arrangement of a pattern 16 and 
the reflective mold photosensor 17 with the gestalt of this operation so that it may arrange 
near the periphery (a near rim) of the image formation beh 3 In order to make it not 
newly prepare the space for reducing the problem for which removal of the error of the 
detection rate by the dirt of the toner of a pattern 16 etc. or detection of a rate is improper, 
and arranging a sensor, as for arrangement of said identifier, it is desirable to make it the 
inner circumference which is parts other than said periphery. 



[0049] Moreover, as mentioned above, said control device 10 processes the digital 
information of the motor angular velocity changed with the digital information and the 
encoder counter 8 of the command speed signal 9 which specifies a desired belt rate, and 
the belt rate changed by the impulse counter 18, and outputs it to Motor Driver 6 as an 
electrical-potential-difference command of a drive motor 5. 

[0050] Such a control device 10 is constituted as follows on a digital circuit, as shown in 
drawing 2 . In this control device 10, the belt comparator 1 1 measures the belt rate 
changed by the command speed signal 9 and the impulse counter 1 8, and outputs a belt 
rate error signal to the frequency emphasis filter 12. The fi-equency emphasis filter 12 
emphasizes only the eccentric frequency component of a driving roller 1 among belt rate 
error signals (an extract and magnification), and outputs it to the belt control section 13. 
The belt control section 13 carries out data processing of belt control based on the belt 
rate error signal after filtering was carried out, and outputs it to the motor comparator 14 
as a command angular-velocity signal of a drive motor 5, The motor comparator 14 
measures the command angular- velocity signal of a drive motor 5, and the drive-motor 
angular velocity changed with the encoder counter 8, and outputs a motor angular- 
velocity error signal to the motor control section 15. Motor control data-processing- 
outputs the motor control section 1 5 to Motor Driver 6 based on a motor angular-velocity 
error signal as motorised signals, such as an electrical-potential-difference command 
signal of a drive motor 5. 

[0051] Although the example of a configuration which consists of digital circuits here as 
the control device 10 was described above, and controls a drive motor 5 by the digital 
control system was shown, it is also possible to constitute a mechanical component 10 
from same analog circuit. In this case, the impulse counter 18 in the control unit 10 used 
by this invention and the encoder counter 8 can be transposed [ both ] to FV transducer, 
and the frequency emphasis filter 12 can be transposed to an analog filter fi-om a digital 
filter. 

[0052] Actuation of the gestaU of operation of the 1st of the image formation equipment 
concerning such this invention is explained below at a detail. 

[0053] A drive motor 5 starts rotation by the driver voltage given fi-om Motor Driver 6. 
This rotation is transmitted to a driving roller 1 through the gear train 4, a driving roller 1 
is interlocked with, and the image formation beh 3 rotates. The pulse signal according to 
rotational speed is outputted by the encoder 7, and rotation of a drive motor 5 detects this 
outputted pulse signal with the encoder counter 8 (step SI). For example, when this 
detection counts the pulse number per unit time amount, detection of said rotational speed 
is performed. Thus, the pulse number per unit time amount is changed for example, into a 
motor angular-velocity signal. Moreover, with the reflective mold photosensor 17, 
rotational speed is detected (step S3), and A/D conversion of this is carried out by the 
impulse coimter, it digital-signal-izes (step 84), and this digital signal is inputted into a 
belt comparator. A belt comparator compares the digital signal fi*om an impulse counter, 
and the signal inputted fi'om the command speed signal (step S6). 
[0054] In such this invention the decision of rotational speed (belt travel speed) It 
compares with the encoder of which process tolerance high in order to raise a slit 
consistency for a pattern 1 6 to move with rotation of the image formation belt 3 is 
required. When preparing in the peripheral edge section of a belt as shows an identifier to 
drawing 9 alternately with black and white, with the peripheral edge section (or common- 



law marriage section) to a certain distance About the part following it, it becomes 
possible the repeat period of said monochrome part, a half period, or by shifting a 1/n 
period (n being the natural number) every, and preparing continuously or in 
discontinuous to measure rotational speed correctly further. Moreover, it becomes 
possible to attain information gathering for grasping the variation in rotational speed 
correctly by preparing the identifier of monochrome alternation of a 1/n period 
continuously or in discontinuous two or more, and densification of the information, thus 
to raise the controllability ability for image formation by leaps and bounds besides 
shifting and preparing a period of an identifier which was described above in this way. In 
addition, such an identifier is not limited to a monochrome periodic thing, but can use as 
an identifier the magnetic substance which was mentioned above. 
[0055] One example of the belt rate error signal detected by the belt comparator 1 1 
before performing control by the gestalt of the 1st operation here is shown in drawing 3 
(a). Moreover, it is shown in drawing 4 (a) which shows the result in which this belt rate 
error signal carried out fi^equency analysis. In drawing 4 (a), an axis of abscissa is a 
frequency and an axis of ordinate is reinforcement (dB). The fluctuation component of 
the low frequency which synchronizes v^th the error signal of the belt transit performed 
without having a special feedback fimction at all so that drawing 3 (a) might show at the 
eccentricity of a driving roller 1 (component to which width is symmetrically changed by 
turns on the shaft of 0.) It turns out that the frequency fD in drawing 4 (a) is overlapped 
on the oscillating components (frequencies fl-f3 in drawing 4 (a) etc.) of the RF 
accompanying flexible movement of a belt. 

[0056] From the spectrum which is shown in drawing 4 (a) and which carried out 
frequency analysis, the frequency component which synchronized with the eccentric 
frequency ft) of a driving roller 1 is seen at a low-pass side. Furthermore, three frequency 
components fl, f2, and f3 corresponding to own stretching-vibration mode of a beh have 
appeared in the high region side. Also by feeding back this belt rate error signal simply, 
and controlling a drive motor 5, a certain amount of reduction effectiveness can be 
acquired about each fluctuation component (for example, refer to drawing 12 (b)). 
However, since the component which synchronizes with the eccentricity of the driving 
roller 1 especially with the large amplitude depending on this approach is fiiUy 
uncompressible, such a component will remain as velocity turbulence. 
[0057] Then, in the frequency emphasis filter 12, only the component which synchronizes 
with the eccentricity of a driving roller 1 is emphasized and (magnification) outputted to 
a specific muhiple from the belt rate error signal detected by the belt comparator 1 1 . That 
is, the frequency characteristics of a filter set to 1 low-pass and the gain of a high region 
which are separated from the frequency with a peak of the gain G in the eccentric 
frequency fO of a driving roller 1 (G> 1). It can realize as firmware on a digital circuit, for 
example, such a frequency emphasis filter 12 can be realized also as secondary digital 
filter. Moreover, a steeper peak is also realizable by using the 3rd more than digital filter. 
As it mentions above, after filtering is carried out, a belt rate error signal turns into a 
signal with which only the component which synchronizes with the eccentricity of a 
driving roller 1 was emphasized, and is outputted from the frequency emphasis filter 12 
(step S7). 

[0058] In the belt control section 13, data processing of the drive rate of the drive motor 5 
required in order to set this belt rate error signal to 0 in response to the belt rate error 



signal after [ this ] filtering was carried out is carried out, and it outputs to the motor 
comparator 14 by making that result into a motor command angular-velocity signal (step 
S8). As this data processing, it is realizable with the primary integrator (linearity 
integrator), for example. Moreover, the approach of inserting the filter for controlling the 
belt stretching vibration of a high region is also employable besides this data processing. 
[0059] At the motor comparator 14, by the motor angular-velocity signal changed with 
the encoder counter 8, and the beh control section, the motor command angular-velocity 
signal by which data processing was carried out is compared, and it outputs as a motor 
angular-velocity error signal (step S9). In the motor control section 15, in response to a 
motor angular-velocity error signal, data processing of the driver voUage of the drive 
motor 5 required in order to set this motor angular-velocity error signal to 0 substantially 
is carried out, and it outputs to Motor Driver 6 by making this resuU into an electrical- 
potential-difference command signal (step SIO). In Motor Driver 6, in response to this 
electrical-potential-difference command signal, the electrical potential difference which 
drives a drive motor 5 is generated, and it outputs to a drive motor 5 (step SI 1). In 
addition, although the drive motor 5 was explained as an electrical-potential-difference 
drive mold here, you may be a current drive mold. In this case, driver voltage is 
transposed to a drive current and the same drive actuation is possible. 
[0060] The belt rate error signal at the time of controlling by the gestalt of this operation, 
as it described above is shown in drawing 3 (b). It turns out clearly that the fluctuation 
component of the low frequency which synchronizes with the eccentricity of a driving 
roller 1 is almost removed firom the comparison with drawing 12 (b) which has not fed 
back the belt rate controlled using the Prior art, and vibration of the high frequency 
accompanying flexible movement of a belt is also reduced. Moreover, an example which 
carried out frequency analysis of this belt rate error signal is shown in drawing 4 (b). In 
addition, the scale of these axes of ordinate and an axis of abscissa is the same as that of 
corresponding drawing respectively. 

[0061] As for the comparison with drawing 4 R> 4 (a) which has not fed back a beh rate, 
in addition to that into which the eccentric frequency fO of a driving roller 1 is 
compressed powerfully (dB reinforcement of fO serves as a minus value in this 
invention.), three fluctuation components fl, f2, and B corresponding to own stretching- 
vibration mode of a belt also show decreasing 1 /several single or more figures. 
[0062] Thus, if drawing 3 (b) is compared with drawing 12 (b), the eccentric frequency of 
a driving roller 1 will have attained compression of large fluctuation compared with the 
conventional technique so that clearly. Moreover, it turns out that control of a 
conventionally impossible belt stretching vibration is attained to extent which can fully 
be satisfied so that clearly from the comparison of drawing 4 (b) and drawing 13 (b). 
[0063] Furthermore, in order to clarify effectiveness of the frequency emphasis filter 12, 
the frequency characteristics (disturbance compression property) from the disturbance by 
which a seal of approval is carried out to the image formation belt 3 to a beh rate are 
shown in drawing 5 R> 5. The case where the case where the frequency emphasis filter 
12 is inserted was shovm, and is not inserted in drawing 5 R> 5 (a) is shown in drawing 5 
(b). The comparison of both drawing 5 (a) and drawing 5 (b) shows that the frequency 
emphasis filter 12 compressed alternatively only the eccentric frequency component fD of 
a driving roller 1 (removal), and the effect which it has on a belt rate can be removed. 
Since this compressibility is decided by the gain G of the frequency emphasis filter 12 in 



the eccentric frequency fO, the eccentricity of a driving roller 1 can eliminate easily the 
effect which it has on a belt rate by setting up Gain G appropriately even to extent which 
does not pose a problem practically. Moreover, the frequency characteristics (desired 
value response characteristic) from the command speed signal 9 to a belt rate are shown 
in drawing 6 . The case where the case where the frequency emphasis filter 12 is inserted 
was shown, and is not inserted in drawing 6 (a) is shown in drawing 6 (b). The 
comparison of both drawing 6 (a) and drawing 6 (b) shows that the frequency emphasis 
filter 12 has hardly affected a desired value response characteristic. 
[0064] That is, the frequency emphasis filter 12 can perform only disturbance 
compression, without changing a desired value response characteristic in any way. In 
addition, he is fixing and is trying for a frequency which was described above and which 
a frequency emphasis filter emphasizes to be equivalent to a single belt rate in the gestalt 
of the 1st operation. 

[0065] However, since it corresponds to two or more modes of operation, it is possible to 
change a frequency emphasis filter according to a command rate. Here, two or more 
modes of operation point out the collection mode for detecting and amending a high- 
speed print mode besides the usual print mode, the initialization mode which warms up at 
the time of a power-source input, and structural gap etc. 

[0066] < Gestalt [ of the 2nd operation ] >, next the gestalt of operation of the 2nd of this 
invention are explained. The important section block diagram explaining the important 
section of the image formation equipment used for drawing 7 in the gestalt of operation 
of the 2nd of this invention is shown. It enables it to change the frequency which a 
frequency emphasis filter emphasizes in the gestah of operation of **** 2, according to a 
command speed signal, as shown in drawing 7 . By this, correspondence in two or more 
modes of operation is enabled. Moreover, with the gestah of operation of the 2nd of this 
invention, the variable frequency emphasis filter 21 is adopted instead of the frequency 
emphasis filter 12. In order to change the emphasis frequency of the filter concerned 
according to a command rate furthermore, it had the eccentric frequency memory 20. 
[0067] With the gestah of operation of **** 2, the command speed signal 9 given to the 
control device 10 is inputted into the eccentric frequency memory 20 while it is 
applicable to the comparison v^th a belt speed signal by the belt comparator 1 1 . As the 
relation between a belt command rate and the eccentric frequency of a driving roller 
shows the eccentric frequency memory 20 at drawing 8 , it is table-ized, and in response 
to the input of such a command speed signal, an eccentric corresponding frequency is 
chosen and it is outputted to the variable frequency emphasis filter 21 . 
[0068] The emphasis frequency fO which is based on the peaks of the variable frequency 
emphasis filter 21 is changed based on the eccentric frequency which the frequency to 
emphasize was changed into the variable frequency emphasis filter 21 by the external 
input, and was inputted from the eccentric frequency memory 20 (step S26). Thus, after 
an emphasis frequency is changed, the variable frequency emphasis filter 21 is detected 
by the belt comparator 1 1 . In addition, it sets in the gestalt of the 2nd operation and other 
actuation is said 1st [ the ]. It is the same as that of the gestah of operation. That is, as 
shown in drawing 15 , a drive motor 5 starts rotation by the driver voltage given from 
Motor Driver 6. This rotation is transmitted to a driving roller 1 through the gear train 4, 
a driving roller 1 is interlocked with, and the image formation belt 3 rotates. The pulse 
signal according to rotational speed is outputted by the encoder 7, and rotation of a drive 



motor 5 detects this outputted pulse signal with the encoder counter 8 (step S21). 
Moreover, the 1st Like the gestalt of operation, rotational speed is detected (step S23), by 
the impulse counter, A/D conversion of this is carried out, it is digital-signal-ized (step 
S24), and the digital signal from an impulse counter is compared with the signal inputted 
from the command speed signal (step S25). 

[0069] As it mentions above, after filtering is carried out, based on the eccentric 
frequency inputted from the eccentric frequency memory 20, the emphasis frequency fO 
which is based on the peaks of the variable frequency emphasis filter 21 is changed, and a 
belt raite error signal turns into a signal with which only this component was emphasized, 
and is outputted from the frequency emphasis filter 12 (step S26). 
[0070] In the belt control section 13, data processing of the drive rate of the drive motor 5 
required in order to set this belt rate error signal to 0 in response to the belt rate error 
signal after [ this ] filtering was carried out is carried out, and it outputs to the motor 
comparator 14 by making that result into a motor command angular-velocity signal (step 
S27). 

[0071] At the motor comparator 14, by the motor angular-velocity signal changed with 
the encoder counter 8, and the belt control section, the motor command angular-velocity 
signal by which data processing was carried out is compared, and it outputs as a motor 
angular-velocity error signal (step S28). In the motor control section 15, in response to a 
motor angular-velocity error signal, data processing of the driver voltage of the drive 
motor 5 required in order to set this motor angular-velocity error signal to 0 substantially 
is carried out, and it outputs to Motor Driver 6 by making this result into an electrical- 
potential-difference command signal (step S29). In Motor Driver 6, in response to this 
electrical-potential-difference command signal, the electrical potential difference which 
drives a drive motor 5 is generated, and it outputs to a drive motor 5 (step S30). 
[0072] < Gestalt [ of the 3rd operation ] >, next the 3rd operation gestalt of this invention 
are explained. It is the principal part block diagram which explained to the detail the 
principal part of the equipment used for drawing 9 about the 3rd operation gestalt of this 
invention. In the image formation equipment of the gestalt of the 2nd operation, it was 
characterized by replacing with the frequency as which a frequency emphasis filter 
emphasizes the signal from the command speed signal section through eccentric 
frequency memory. It enabled it to remove the effect of the eccentricity of a driving roller 
by changing the frequency which inputs the signal from an encoder counter into a 
variable frequency emphasis filter through eccentric frequency operation part, and a 
frequency emphasis filter emphasizes in the gestalt of operation of **** 3 on the other 
hand in any actuation. Therefore, with the gestalt of operation of the 3rd of this invention, 
although the point of using the variable frequency emphasis fiher 21 was the same as that 
of the 2nd example of an operation gestalt, it replaced with the eccentric frequency 
memory 20, and the eccentric frequency operation part 22 was adopted. 
[0073] With the gestalt of operation of **** 3, the motor angular-velocity signal detected 
with the encoder counter 8 is inputted into the eccentric frequency operation part 22 
while it is used for the comparison with a motor command angular-velocity signal by the 
motor comparator 14. According to specific operation expression, it asks for the eccentric 
frequency of a driving roller from a motor angular-velocity signal (step S53), and was 
made to be outputted to the variable frequency emphasis filter 21 by this in the eccentric 
frequency operation part 22. The emphasis frequency fO which is based on the peaks of 



the variable frequency emphasis fiher 21 is changed based on the eccentric frequency 
which the frequency to emphasize was changed into the variable frequency emphasis 
filter 21 by the external input, and was inputted from the eccentric frequency operation 
part 22 (step S57). 

[0074] Thus, after an emphasis frequency is changed, the variable frequency emphasis 
filter 21 filters the beh rate error signal detected by the belt comparator 11, and outputs it 
to the belt control section 13. 

[0075] Drawing 8 is a block diagram explaining actuation of eccentric frequency 
memory. At two or more belt command rates and its rate, the eccentric frequency 
memory 20 matched the eccentric frequency of a driving roller when a belt operates, and 
is memorized. If the command speed signal 9 is inputted into the eccentric frequency 
memory 20, a match will be chosen from the command rates memorized. Next, the 
eccentric frequency corresponding to the selected command rate is chosen, and this is 
newly outputted to the variable frequency emphasis filter 21. The variable frequency 
emphasis filter 21 changes a filter parameter so that the core of the frequency to 
emphasize may become an eccentric new frequency. 

[0076] The broken line in drawing 8 shows the flow of the signal before changing a 
command rate, and a continuous line shows the flow of the signal after changing a 
command rate. If a command rate changes from Va to Vc, the eccentric frequency chosen 
according to this will also change from fa to fc, and this eccentric frequency fc will be 
outputted to the variable frequency emphasis filter 21. 

[0077] With the gestalt of operation of **** 3, the emphasis frequency of the variable 

frequency emphasis filter 21 can remove effectively the effect which the eccentricity of a 
driving roller 1 has on a belt rate in accordance with the eccentric frequency of a driving 
roller 1, when a command rate changes. 

[0078] In the eccentric frequency operation part 22, the operation expression which asks 
for the eccentric frequency of a driving roller from a motor angular-velocity signal is 
explained. Gr, then the angular velocity omega 0 of a driving roller serve as omegaO=G- 
wm in the gear ratio of the motor 5 according a motor angular-velocity signal to wm and 
the gear train 4, and a driving roller 1 . Therefore, the eccentric frequency fO is called for 
by fl)=(Gr-wm)/(2pi). It memorizes in memory more simply, using multiplier Gr/(2pi) as 
gain B=Gr/(2pi), and can ask as ft)=B-wm. 

[0079] Moreover, the approach of calculating an eccentric frequency instead of a motor 
angular-velocity signal for the example of a gestah of operation of **** 3 using the belt 
speed signal detected by the impulse counter 18 is employable. In this case, R, then the 
belt rate Vb are Vb=R-omega 0 about the radius of a driving roller 1 . Therefore, the 
eccentric frequency fO is called for by f0=Vb/(2 pi-R). It memorizes in memory more 
simply, using multiplier 1/(2 pi-R) as gain C=l/(2 pi-R), and can ask as fD=C-Vb. 
[0080] However, since it is superimposed on vibration of the RF accompanying the 
fluctuation which synchronized with the beh speed signal at the eccentric frequency of a 
driving roller, and flexible movement of a belt etc. when using the above-mentioned 
approach, it is necessary to take out only DC component so that the emphasis frequency 
of a variable frequency emphasis filter may not be changed by these fluctuation. What is 
necessary is for that just to insert a low pass filter in the preceding paragraph of the 
eccentric frequency operation part 22 suitably. A low pass filter is realizable as a 
sufficiently long digital equalization filter of a sampling period in a control device 10. 



[0081] With the gestah of this operation, the emphasis frequency of the variable 
frequency emphasis filter 21 can remove effectively the effect which the eccentricity of a 
driving roller 1 has on a belt rate always in accordance with the eccentric frequency of a 
driving roller 1, however a belt rate may change. However, when a beh rate changes 
rapidly like [ at the time of acceleration and deceleration ], the emphasis frequency of the 
adjustable eccentricity frequency filter 21 will change to the inside of a short time, and 
cannot say it as a control top best policy. What is necessary is just to stop renewal of an 
eccentric frequency at the time of acceleration and deceleration, in order to avoid the 
abrupt change of such an emphasis frequency. In addition, about actuation of the gestalt 
of operation of **** 3, it is the same as that of the actuation shown in the gestalt of the 
1st operation almost, and this actuation is shown in the flow chart shovm in drawing 16 . 
That is, as shown in drawing 16 , a drive motor 5 starts rotation by the driver voltage 
given from Motor Driver 6. This rotation is transmitted to a driving roller 1 through the 
gear train 4, a driving roller 1 is interlocked with, and the image formation belt 3 rotates. 
The pulse signal according to rotational speed is outputted by the encoder 7, and rotation 
of a drive motor 5 detects this outputted pulse signal with the encoder counter 8 (step 
S51). Moreover, the 1st Like the gestalt of operation, rotational speed is detected (step 
S54), by the impulse counter, A/D conversion of this is carried out, it is digital-signal- 
ized (step S55), and the digital signal from an impulse counter is compared with tiie 
signal inputted from the command speed signal (step S56). 
[0082] As it mentions above, after filtering is carried out, based on the eccentric 
frequency inputted from the eccentric frequency memory 20, the emphasis frequency fO 
which is based on the peaks of the variable frequency emphasis filter 21 is changed, and a 
belt rate error signal turns into a signal with which only this component was emphasized, 
and is outputted from the frequency emphasis filter 12 (step S57). 
[0083] In the beh control section 13, data processing of the drive rate of the drive motor 5 
required in order to set this belt rate error signal to 0 in response to the belt rate error 
signal after [ this ] filtering was carried out is carried out, and it outputs to the motor 
comparator 14 by making that result into a motor command angular-velocity signal (step 
S58). At the motor comparator 14, by the motor angular-velocity signal changed vsdth the 
encoder counter 8, and the belt control section, the motor command angular-velocity 
signal by which data processing was carried out is compared, and it outputs as a motor 
angular-velocity error signal (step S59). In the motor control section 15, in response to a 
motor angular-velocity error signal, data processing of the driver voltage of the drive 
motor 5 required in order to set this motor angular-velocity error signal to 0 substantially 
is carried out, and it outputs to Motor Driver 6 by making this result into an electrical- 
potential-difference command signal (step S60). In Motor Driver 6, in response to this 
electrical-potential-difference command signal, the electrical potential difference which 
drives a drive motor 5 is generated, and it outputs to a drive motor 5 (step S61). 
moreover, when it is difficult to prepare the identifier for detecting a belt rate (belt shift 
rate) directly on a belt by modification of the quality of the material of a belt [ whether 
rate observers, such as a state estimator, are incorporated in a control device 10, and ] or 
the thing for which the signal which detected or presumed the belt rate is used from the 
encoder signal which prepares a rate observer out of a control device, for example, 
detects said belt rate which was carried out — said — it is controllable similarly. In 
addition, said such encoder signal may be the encoder pulse which was mentioned above. 



